Characteristics of the interaction of the ferritin repressor protein with the iron-responsive element.
The iron-responsive regulation of ferritin mRNA translation is mediated by the specific interaction of the ferritin repressor protein (FRP) with the iron-responsive element (IRE), a highly conserved 28-nucleotide sequence located in the 5' untranslated region of ferritin mRNAs. The IRE alone is necessary and sufficient to confer repression of translation by FRP upon a heterologous message, chloramphenicol acetyltransferase, in an in vitro translation system. The activity of FRP is sensitive to iron in vivo. Cytoplasmic extracts of rabbit kidney cells show reduction of FRP activity when grown in the presence of iron, as detected by RNA band shift assay. Using a nitrocellulose filter binding assay to examine the interaction of FRP with the IRE in more detail, we find that purified FRP has a single high-affinity binding site for the IRE with a Kd of 20-50 pM. Hemin pretreatment decreases the total amount of FRP which can bind to the IRE. This effect is dependent on hemin concentration. Interestingly, the FRP which remains active at a given hemin concentration binds to the IRE with the same high affinity as untreated FRP. A variety of hemin concentrations were examined for their effect on preformed FRP/IRE complexes. All hemin concentrations tested resulted in rapid complex breakdown. The final amount of complex breakdown corresponds to the concentration of hemin present in the reaction. The effect of hemin on FRP activity suggests that a specific hemin binding site exists on FRP.